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Abstract                                                                                                                            
Background: Breast cancer is the commonest human female cancer worldwide.  

Objective: This study aimed to evaluate the role of diastase-resistant periodic acid schiff 

(DPAS) in improving the efficacy of fine-needle aspiration (FNA) in detection of cytological 

changes in breast lumps. 

Material and Methods: This prospective cross-sectional study was carried out in Khartoum 

State (Sudan), among Sudanese women suffering from breast lumps. FNA samples were 

collected from each patient, and the material was simultaneously smeared onto two labeled glass 

slides. DPAS score and the American A, B, C grade were expressed as mean±SD, and the 95% 

confidence intervals (CIs) of the means were calculated.  

Results: The findings revealed that the DPAS scores were: negative (±) scored 28 (13.9%), one 

plus (+) scored 114(56.7%), two plus (++) scored 27(13.4%) and three-plus (+++) scored 

32(15.9%). The analysis of DPAS scores versus the cytological categories (cytology results) 

revealed that DPAS positivity (++, +++) had correlated best with malignancy. As per the 

International Academy of Cytology (IAC) system, and out of the 201 women studied AC2 was 

30 (14.9%), AC3 was 112 (55.7%), AC4 was 27(13.4%) and AC5 was 32(15.9%). 11 cases were 

upgraded from suspicious malignancy in AC4 to malignant in AC5. There was a statistically 

significant association between the aspiration cytology grades and the cytology malignant 

findings with AC grade 5. 
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Introduction                                                                                                                                 
In 2019, an estimated 268,600 new cases of invasive breast cancer were diagnosed among 

women and approximately 2,670 cases were diagnosed in men. Also an estimated 48,100 cases 

of ductal carcinoma in situ (DCIS) were diagnosed among women. Approximately 41,760  
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women and 500 men had died from breast cancer in 2019. In USA, more than 3.8 million women  

with a history of breast cancer were still alive in January 2019. Some of these women were 

cancer-free, and some were still had evidence of cancer and were undergoing treatment. More 

than 150,000 breast cancer survivors live with metastatic cases. Three-fourths of whom were 

initially diagnosed as stage I-III1. 

In Sudan, it was reported that about 70% of the women diagnosed with breast cancer were 

younger than 50 years. This could be related to the fact that Sudan has a young population 

structure, with 44% of the Sudanese population under 15 years of age. In addition to the relative 

but significant increase in life expectancy. Fine-needle aspiration (FNA) has become an essential 

critical preoperative and screening test for breast masses2. It is easy to perform and has a high 

degree of specificity and sensitivity3.The increasing popularity of FNA as a primary diagnostic 

procedure has demonstrated the utilization and adaptability of other stains such as the 

Remenovsky, hematoxylin, and Eosin (H&E) stains in addition to the traditional Papanicolaou 

(Pap) stain4. The presence of strong positive intracytoplasmic periodic acid Schiff test, and the 

presence of atypical cells following DPAS stain have been used as markers for breast carcinoma 

aspirates. A strong correlation has been reported between positive cytological intracellular DPAS 

and subsequent malignant histology5. DPAS staining showed an improvement in scoring as 

compared with May Grunewald-Giemsa (MGG) smears6. In a country like Sudan, where 

resources matter, it is crucial to adopt low-cost techniques. The diagnostic power of fine needle 

aspiration cytology particularly in breast samples can be improved by following sound 

procedures and scientific standardization of simple low-cost techniques (like DPAS) to replace 

the high-cost advanced techniques. Running low-cost techniques alone is not enough. It should 

be accompanied by strict evaluation and reliability of these techniques.  

This study took the burden of evaluating and testing of simple, low-cost techniques to see 

whether they work in the cytological diagnosis of fine-needle aspiration breast lesions. 

This study aimed to evaluate the role of DPAS in improving the efficacy of FNA in detecting 

cytological changes in breast lumps, among Sudanese women.                                                                     

 

Materials and Methods    @@@@@@@@@@@@@@@@@@@@@ 
This was prospective cross-sectional study. It carried out in Khartoum state (Sudan), among two 

hundred and one Sudanese Women who suffered from breast lumps, which were attended the 

Governmental hospitals and private clinics in the City of Khartoum, have been included in this 

study.   

The study was conducted during a period of four years from August 2016 – August 2020. 

Practical investigations started in October 2016.  

All patients who presented with breast lumps, attended at the cytology clinics were taken into the 

study. The clinical is resuming twice a week. All patients were involved, sampling was 

undertaken every two weeks from each clinic, and once a week, and samples were taken 

alternatively between clinics. All patients were referred to the laboratory for breast FNA.  

The obtained materials from the FNA were used for the preparation of two direct smears. One of 

the direct smears was immediately fixed in 95% ethyl alcohol, while it is wet for subsequent Pap 

Stain, while the other direct smear was allowed to air-dried then fixed in methanol for 

subsequent MGG stain. 
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DPAS staining was performed on unstained or destined MGG slide after cytological assessment. 

The slides were covered with damp filter paper, fresh saliva from us was applied to the filter 

paper, and the slide incubated for 30 minutes at 37°C. The slides was then rinsed in water, 

covered with 1% periodic acid (BDH-Merck Ltd, Lutterworth, UK) for eight minutes, rinsed in 

distilled water, and covered with Schiff’s reagent (BDH-Merck Ltd) for 30 minutes, then washed 

in running water for 30 minutes, and counterstained with haematoxylin ( 7). 

 

Assessment of DPAS stained slides for adequacy of staining interpretation 

It is essential that the DPAS staining is strong. Starch granules, present as a contaminant in most 

slides, provide a proper internal positive control. In a correctly stained slides these should be 

intensely and uniformly magenta color from the edge to the center; central pallor indicates 

weaker staining and can lead to false-negative staining in the cells themselves (7). 

Assessment of Cytological Atypia for DPAS stained smears  

Atypia was assessed cytologically by using the standard criteria described by Ahmed and 

Elemirri, (8). The criteria of atypia included the presence of the significant malignant features, 

including; nuclear enlargement associated with increased nuclear-cytoplasmic ratio, 

hyperchromatism, chromatin clumping with moderately prominent nucleation and irregular 

nuclear borders, bi or multinucleation, and scantiness of the cytoplasm and variations in size 

and,or shape of the cells and nuclei (8). The presences of two or more of the following features 

are consistent with atypia (9).  

The C1–5 grading system was used as an AC (aspiration cytology) grade 0 to 5. AC0 is an 

inadequate specimen containing no breast duct epithelial cells or just one group; AC1 is also 

inadequate, containing less than six groups of epithelial cells; AC2 is an adequate sample 

containing at least six groups (at least 12 duct epithelial cells in each group) of benign cells (with 

an addiferent diagnosis suggesting when appropriate) ;AC3 is a sample with atypia that is 

probably benign; AC4 re+ects atypia that is probably malignant (suspicious of carcinoma); and 

AC5 is diagnostic of carcinoma (With a type and grade given whenever possible; for example, 

ductal, lobular, mucinous).For intracellular DPAS positivity to be considered relevant we 

required staining that gives a an actual magenta color; it, entirely within the cytoplasm, and 

round in shape, with a well-defined crisp edge. Such intracellular DPAS staining is recorded 

semi-quantitatively, as follows: damaging ±, equivocal staining (taken as unfavorable when 

assessing results); +, occasional cells with concrete staining; ++, an intermediate number of cells 

with concrete staining; +++, numerous positive cells or robust staining (7).  
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